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(54) Title: POLYPROPYLENE WITH HIGH MELT STRENGTH AND DRAWABIUTY 

(57) Abstract: Use of a multimodal polypropylene blend in melt processing wherein for enhancing a compromise between melt 
strength and drawability the blend has a dispersion index of at least 8 and a ratio Mz/Mn of at least 10. 
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Applicant's or agent's file reference 
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FOR FURTHER Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 
PCT/EP 00/05397 


International filing date (day/month/year) 

08/06/2000 


(Earliest) Priority Date (day/month/year) 

10/06/1999 


Applicant 

FINA RESEARCH S.A. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language In which it was filed, unless othenA/ise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
I I contained in the international application in written form. 

filed together with the International application in computer readable form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is tacking (see Box II). 



4. With regard to the title, 

pr| the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 

I I as suggested by the applicant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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18 February 1999 (1999-02-18) 



US 5 549 867 A (6ESSNER SCOTT L ET AL) 
27 August 1996 (1996-08-27) 

column 1, line 16 -column 2, line 31; 
examples 16-20 

-/-- 



1-3, 
7-14, 
18-25, 
29-33 

4-6, 

15-17, 

26-28 

4-6, 

15-17, 

26-28 



Further documents are listed in the continuation of box C 



Patent family members are listed in annex. 
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"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the International 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the intemational filing date but 
later than the priority date claimed 



T" later document published after the intemational filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is tal<6n alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu> 
ments, such combination being obvious to a person skilled 
In the art. 
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according to the Patent Cooperation Treaty. 
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International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent* s file reference 
(if desired) (12 characters maximum) 



F-755WO 



Box No. I TITLE OF INVENTION 

Polypropylene with high melt strength and drawabiiity 



Box No. n APPLICANT 



Name uid addicssi 



(Family name followed by given name: ^ a legal entity, fitll official desigmion The 
address must include postal code and name country.) 



FINA RESEARCH S.A. 
ZONE INDUSTRIELLE C 

B-7181 SENEFFE (FELUY) 
TLGIUM 



I I This person is also inventor 



Telephone No. 

32 64 5L4L11 



FacsinuleNo. 

32 64 51.46.57 



Teleprinter No. 



Stale (te. country) of nationality: 

BE 


State (7.e. country) of residence: 


BE 


This peison is applicant 1 | all designated 1 X 1 all designated States except p 1 the United States 1 1 the States indicated in 
for the purposes of: 1 1 States 1— -1 the United States of America 1 1 of America only 1 the Supplemental Box 


BoxNcUI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address (Family name followed by given name: for a legal entity, fidl official desigpatim. The 
* address must include postal code and name of country.) 

DUPIRE, Marc 

Rue Maurice Fiament (H.)9 4 

7022 MONS 

Belgium 


This person is: 

I [ applicant only 

j X 1 applicant and inventor 

1 1 inventor only (If this check-box is 

1 {marked, do not fill in below.) 


State (le, country) of nationality: BE 


State (i.e. country) of residence: BE 



. ois persoD is applicant 
for the purposes of: 



□ 



all designated I I all designated States except 
States I I the United Slates of America 



die United States 
of America only 



□ 



the States indicated in 
the Supplemental Box 



^ Further applicants and/or (further) inventors are indicated on a continuation sheet 



Box No. rV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is heret»y/has been appointed to act on behalf 
representative 

of the appticant(s) before the competent International Authorities as: 



□ 



Name and address: 



(Family name followed by given name: for a legal entity, fitll official desiffuttion. The 
address must include postal code and name ef country.) 



FINA RESEARCH SA. 
PATENT DEPARTMENT 
ZONE INDUSTRIELLE C 
B-7181 SENEFFE (FELUY) 
Belgium 



Telephone No. 
3264SL4L11 



Facsimile No. 
32 645L46^7 



Teleprinter No. 



□ 



Mark this check-box where no agent or conunon representative is/has been appointed and the space above is used instead to 
indicate a special address to which correspondence should be sent 
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Continuation of Box No. HI FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 


If none of the following sub-boxes is used, this sheet is not to be included in the request 


Name and address: (Family namejolhwed by given name: for a legal entity, JuU official designation. The address 
must include postal code and name of country.) 

MICHEL, Jacques 
Chauss^e de Marche, 2/C 
B-7181 Seneffe 
Belgium 


This person is: 

1 1 applicant only 

1 X I applicant and inventor 

1 1 inventor only (If this check-box 
' 1 is nwtrked, do not fill in below.) 


state (i.e. country) of nationality: 

BE 


State (Le. country) of residence: 

BE 


This person is applicant 1 | all designated 1 1 all designated States except [5(1*^ United States | | the States indicated in 
for the purposes of i — 1 States » — » the United States of America < — 'of Americaonly 1 — ' the Supplemental Box 


Name and address: (Family name fallowed by given name; for a /ega/ cittify, Jidl official desiffuaion. The address 
must include postal code and name of country.) 


This person is: 

1 1 applicant only 

1 ^ 1 applicant and inventor 

1 I inventor only (If this check-box 
— is marked, do not fill in below.) 


State (i.e. country) of nationality: 


State (i.e. country) of residence: 


This person is applicant j 1 all designated 1 1 all designated States except j 1 the United States 1 1 the States indicated in 
for the purposes of 1 — 1 States ' — » the United States of America « — < of America only 1 — 1 the Supplemental Box 


Name and address: (Family naiae fallowed by given name: far a legat entity, fall official desiffiation. Theaddress 
must include postal code and name of country.) 

• 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (If this check-box 
— is marked, do not fill in below.) 


State (i.e. country} of nationality: 


State (i.e. country) of residence: 


This person is applicant P"! all designated 1 1 all designated States except |~1 the United States 1 1 the States indicated in 
for the purposes of » — I States 1 — 1 the United States of America ' — lof America only ' — • the Supplemental Box 


Name and address: (Family name foUowed by given name, for a legal entity, fidioffidatfksiffuition. Theaddress 
must include postal code and name of country.) 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

1 inventor only (If this check-box 
— is marked, do not fill in below.) 


State (Le. country) of nationality: 


State (U. country) of residence: 


This person is applicant 1 I all designated | | all desigmited States except 1 1 the United States 1 | the States indicated in 
for the purposes of < — 1 States » — * the United States of America > — 1 of America only ' — ' the Supplemental Box 


1 1 Further applicants and/or (further) inventors arc indicated on another continuation sheet 
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Box No.V DESIGNATION OF STATES ~ 



The following designations arc hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked}: 
Regional Patent 

^ iiS^P .9" 9!!?"^ Gambia, KE Kenva. LS Lesotho. MW Malawi, SD Sudan, SL Sierra Leone SZ Sw;,,n, a 

p Umtcd Republic of Tanzania, UG Uganda, Z\/zimbabwe, and any other Stale whiSi^ a a)ntrartir5^^^^^^^^^ 



Protocol and of the PCT 



any other State which is a Contracting State of the Hware 
IS EA Eurasian Patent: AM Armenia, AZ A^rbaiian, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova 
cilivS^oTd^^^^^ 

H EP European Patent; AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus. DE Gcrmanv 
DK Denmark. K Spain W Finhind, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Itiy. LU LuxcmS' 

oSv^ntiSri^^^^^ 

D OA 




specify on dotted line) 
National Patent (if other hnd t^ptotection or treeament desired, spedjjf on dotted line): 

03 AE United Arab Emirates rg Liberia 

BAL Albania . . g, ^S Lesotho 

BAM Armenia g, ^T Lithuania 

^^'^ HLU Luxembourg 

H AU Australia ^ Latvia 

H AZ Azerbaijan gj 

B BA Bosnia and Herzegovina g Republic of Moldova 

El BB Barbados g ^G Madagascar 

H BG Bulgaria [S MK The former Yugoslav Republic of Macedonia 

gg BR Brazil 

EBY Belarus [g mN Mongolia 

0 Canada g| ^ j^^lawi 

G3 CH and LI Switzerland and Liechtenstein [g MX Mexico 

^ China a NO Norway * 

HCR CostaRica g NcwZealand 

HpL Poland 

m CZ Czech Republic p^^ugal 

fflDE Gennany g| Romania 

H DK Denmark S RU 

0 DM Dominica 

HEE Estonia gj 

S ^ ^P^" a SG Stngapoi^ 

BFI Finland g gj 

12 GB United Kingdom Q 
El GD Grenada H SL _ 
DD GE Georgia g| T J Tajikis^^ 

m GH Ghana g| XM Turkmenistan 

m GM Gambia 0 XR Turic^ 

m HR Croatia 0 tt Trinidad and Tobago 

HHU Hungaiy gj tZ United Republic of Tanzania 

m ID Indonesia g) UA Ukraine 

BIlL Israel GB UG Uganda 

^"^^^ : SI US United States of Amt^a . . . . ! . . . . . . . . . . . . ! 
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1 . This international preliminary examination report has been prepared by this Intemational Preliminary Examining Authority 
and IS transmitted to the applicant according to Article 36. ^ » / 

2. This REPORT consists of a total of 6 sheets, Including this cover sheet. 

H This report Is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 3 sheets. 
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Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International a pplication No. PCT/E POO/05397 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-14 as originally filed 



Claims, No.: 

1-20 as received on 28/06/2001 with letter of 28/06/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language In which the Intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

S the claims, Nos.: 21-33 

□ the drawings, sheets: 

6. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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^^eplrtT^"^""^"^ ^"^^^ conte//7//7g such amendments must be referred to under item 1 and annexed to this 



6. Additional observations, if necessary: 



^" Htfttonfln^^^^ r"*^' ^^^^^ ""''^ '^^ard to Hovelty, inventive step or Industrial applicability; 

citations and explanations supporting such statement -KH-i^cioiiiiy, 

1. Statement 
Novelty (N) 



Inventive step (IS) 



Yes: Claims 4,12.16 

No: Claims 1-3,5-11.13-15,17-20 

Yes: Claims 

No: Claims 1-20 



Industrial applicability (lA) Yes: Claims 1-20 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: Muebuon wneiner tne 

see separate sheet 
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Box I 



1 . Basis of the report: 

The present report is based on the amended claims filed with letter of 28 6 2001 The 
amendmerits filed with the International Bureau are in oonfom,ity with Article 34(2)b 
PCT and allowable ^ 



Box V 



2. Claims 1-3. 5-11, 13-15 and 17-20 are not novel aco. Art. 33(2) PCT 

Subject matter of present claim 1 is the use of multimodal polypropylene of 50-70% of a 
high molecular weight fraction and 50-30% of a low molecular weight fraction and a 
drsper^on index of 8 or higher, MyM„=50-1S0 for improving the balance between melt 
strength and drawabillty when melt processed. Subject matter of claim 9 Is the 
corresponding composition and of claim 13 a con-eponding method of melt processing 

D1 (EP-A-942013) is a family member and english translation of WO-A-99/7752 which 
aTd'fa" PCT °" '""'"'"''^ ^'^'^ °' '^^ 33(2) 

D1 describes high melt tension polypropylene blends for melt processing The 
parameters shown are within the ranges of present application. Particularity, example 
X-9 n table 9 of D1 describes a polypropylene composition of MJM„=1 9.0 and 
M^M.=4.8. The ratio of M^M„ is then 1 9.0 x 4.8 = 91 .2. The content of the higher 
molecular weigh, part is 42%, bu, page 9, lines 24-26 disclose a content of the higher 
molecular we,gh, portion of 20-50%. The compositions are used for stretched or inflated 
Wms and have the advantage of high melt tension without breaking under stretching 
when producing „lms under high speed (page 18, lines 1 1-43, see also the values o, 

^LTr^ T"" ^'^^ '^'-'^^ o' -x^nnples 3 on 

the art L« : T "° "P"" '"""'^S- S°™b°<^V Skilled in 

he art will regard this as an Improvement o, mel, strength and drawability as desired in 
the use and method o, present application. Claims 1, 9 and 13 hence are not new in the 
sense of Art.33(2) PCT ® 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT - SEPARATE SHECT ''° P'^T^gPW05397 

2.2 The sublect matter Of Claims 2, 8, 10, 14 and 20 is already disclosed in 01. 
The subject matter Of Claims 5-7 and 17-19 is also disclosed in D1. example series 4 

The peroxide claimed in claims 6 and 18 is mentioned on page 19, line 25 

2.3 The subject matter of claims 3 1 1 and 1 e: /cc «co/ « * . . 

fraction) and 4 1 p «nri i « / T i f ^ °' '^'9^ molecular weight 

Traction) and 4. 1 2 and 1 6 (ratio of melt indices) are not disclosed in D1 However 

since the weight percentage ranges of the higher and lower melt fractL arl 

.r:o:r«^^^^ 

3. Claims 4, 12 and 1 6 are still not inventive acc. Art. 33(3) PCT 

oo /o and 45-35% of the first and second fraction (claims 11 ann i c\ ^ 

leas.50f the melt indices of these fractlons,c,aiI'ri2ldlT,"h?arpirc^^^^ 
comparafve examples do not disclose compositions of bimodal polypropytene Mends 
hav,ng we,ght percentage ranges or mel, index ratios outside these Zerrlnts 
The ohcce of such ranges hence is one out of a number of equally likely JtZlZ, 
AS long a. advantageous technical effects of such a choice oLnges al o ~n 
the se lecfon made ,s regarded as art,itra.y and hence non-inventive The appirnUs 
asked ,0 provide comparative examples of bimodal polypropylene blen* mi» 
.ndex ratio of lower than 5 or high molecular weight part ou^Che rTnge o 55 



Box VIII 



4. Claims 1 , 3, 9, 1 1 , 1 3 and 1 5 are not clear according Art. 6 PCT 

4.1 The term "enhancing a compromise" in claim 1 is unclear and should be renl«n«H 
by another formulation. It is panicularily ambiguous how a comprise te bl^^^^^^^^ 
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'^^^^'^^^:^.J.SH^r^''^'^ PCT/EP00/0S397 



between melt strength and drawability can be enhanced, i.e. made bigger. Even if the 
explanation given in the description of the application bridging pages 1 and 2 would be 
clear, this is not sufficient for the clarity of the claims, which have to be clear in 
themselves 



4.2 The terms "high molecular weight" and low molecular weight" fraction in claims 1 9 
and 13 are ambiguous and do not sufficiently define the molecular weight ranges of the 
high molecular weight fraction and the low molecular weight fraction. Since polymers 
have a range of molecular weights, the ranges of the two fraction can overlap and it is 
not clear, whether the overlapping parts belong to the first or second fraction thus 
rendering the weight percentages of the fractions defined in claims 1 .3. 9, 11 '. 13 and 
15 unclear as well. 
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